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[ Abstract] High-altitude regions, characterized by their elevated altitude, are subject to a complex set of
environmental conditions including intense ultraviolet radiation, low oxygen levels, low temperatures, and low humidity.
These distinctive environmental features lead to unique dietary patterns, lifestyles, and physiological adaptations. Notably,
individuals who have just moved into high-altitude areas and those who live there on a long-term basis undergo specific
adaptive adjustments in glucose metabolism. Typically, newcomers experience transient elevations in blood glucose levels,
which gradually decline after prolonged residence at high altitudes to levels even lower than those found at low altitudes.
In general, current findings of observational studies generally suggest a decreased risk of diabetes mellitus among
populations inhabiting high-altitude regions. However, the glucose metabolism varies among populations from different
high-altitude regions across the world, which indicates that the reshaping of glucose metabolism induced by high altitudes
is a complicated phenomenon. This article provides an overview of the impact of various components of high-altitude
environment, characteristic lifestyle factors, and socioeconomic development levels on glucose metabolism and the related
diseases and the potential mechanisms involved. The aim is to offer valuable insights for researchers investigating glucose
metabolism in high-altitude settings.
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Table 1 Prevalence of diabetes mellitus in different high-altitude regions

Population Altitude/m n Agelyr.

Crude Age-adjusted

Diagnosis criteria Reference

prevalence/% prevalence/%

Sana, Yemen 2300 498 25-65 WHO, 1999 4.6 [13]

Lhasa, China 3658-4200 1289 =18 WHO, 1999, or self-report 2.9 [14]

Changdu, China 3200-4500 1659 =18 WHO, 1999, or self-report 6.2 [15]

Spiti Valley, India 3900 242 =20 FBG=7.0 mmol/L 0.4 [16]
3100 171 =20 FBG=7.0 mmol/L 4.1

Peru =3000 959 =20 FBG=7.0 mmol/L 0.9 [17]
1000-2999 808 =20 FBG=7.0 mmol/L 1.6
<1000 2425 =20 FBG=7.0 mmol/L 2.9

us <1500 NA =20 Self-report 9.1 [18]

=1500 NA =20 Self-report 6.4

Mustang District, Nepal 3570 188 =18 HbAlc= 6.5% 4.6 [19]

Peru Sea-level sites NA =25 FBG=7.0, or self-report 8.2 [20]
High-altitude sites NA =25 FBG=7.0, or self-report 45

FBG: fasting blood glucose; HbAlc: glycosylated hemoglobin.
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